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imm^] mmm 

im^T^ 2 ] m&it^ 10cP(0. IPa-s) mWts^ 2 0 m 

mm t- s mmis^'s.^^^t. ^lT^^•5ri:$:#^i:-r5 i * ^ « 2 s2«cd w 

S: S It S r i: & f -5 S*M ^ S T V ^ s i & #M 

ffi CD A^s m b *B S: ffl <z) ^» $: Will -r •£ wig?s T'«^ws -r X® i: , 

« -t- S i i: 5: #^ i: S Wlg#?So 
[0 0 0 1] 

[0 0 0 2] 
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-5o Z<Dmm^S^m^'t^:^mt.l.Xlt. CVD, XA^y^U^^'^StO^^^oS^ 

MS^JWIg (CMP) fcj: U^Sc^ai^l^*t-^^e>tcL.TV%<g)o 
[0 0 0 3] 

01 8 (a) — (c) ti, :i(Z)a(D^S2?^K«wc7)iSJg^J^XS)iitc^t-*)0 

T% Ell 8 (a) iz^-t^oiz. ^m^m^^m&Lr=.^m{^mui±(Dmmm 

FM7 

[0 0 0 4] 

^bT. 018 (b) tc^t-c}:e){c. mMW(Dmmizmi^^^^m^:itLX*. 
z±\zmme^mm^^. ^(d^. w^^mmmmm (cmp) tciu. mim.'i 
^<D^m}Lmi\M'2o:>^m>L^m^n-'^mz^^. rtifcj:^, eiis (c) 

{c^ f <fc ^c^K 6 7t)^ ^ -5 ^ ti 6 . 

[0 0 0 5] 

$:«ii^bb:^i: bT%>, ffi![«D7X8(Z)_hT'ti5^o^<Z)^;gA^{Ejt$tlTma6;^^® 
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[0 0 0 6] 

MP I/- h?r_htftlti, CMPinX^(C:^5^T'®T'i' >y 5/ > ^^X)^^ C S h ^^o 
[0 0 0 7] 

[0 0 0 8] 

4-^. mmm^jmnmoi/b-^^/^L ow-Kmizm.t)^t.i^m^n. low-k 
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[0 0 0 9] 
[0010] 

m^^iizmm<DmMii. mmizm^m'^i.xmm^umm»\Hizm72^A,rdm 

[0011] 

Tv-y^M. Mizmm^m(Dm^mm^^wm-t^z.tx. s«®^®{c«ot 
m<Dmm^mm b, ®tffl^«s^a&«<D^iir(c*f b rsi^tcs/s b ^ vn i e) fc b t 

Rtfmmmmmit. mmm.(D'mm(Dmizi^^ <&:^:^ti^ z ti!f^mm^tix\>^^ 

[0 0 12] 

U3-;i/, /KU :?'n kf b>^7U n-;i/^;b\ T;i/=^r ix> y U =^-;l/r;^=3^;l/x- 
■T•;^^ISi: brii, 3-;b-x5^;i/x--7^;i/, x^ L/>y u =i-;i/- 
^^;i/x--7^;i/, x^ u>y u =i-;i/-:/a i^;ux-7=-;i/, x5^u>yj=i-;u 
-7a:x;bx-5^;i/. ei/>i^U n-;i/-x^;i/x-7^;b, ::/ntri/>i^U 
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[0 0 13] 

»*]S2tCfa«(Z)560>gti. «iS*^l OcP(0. IPa-s) JiA_hT% 

2 0 m S / c mJ5^T"efe"5 ^ 5:4$^^ ^H*:® 1 fB«CDW^MT-fe ^« 

[0014] 

mn'\tmM (Wk-h. ten) ii^ri^icwsv- hT-i^-f-wig'rs:^^:^^^?^ 

[0 0 15] 

^$:#^i:t-'6ft*^l *:^cti2|H«coWlg?ST^fe^. 

stcffigufctj, aicz)*ffii:ftecz)#sffi^K (Mx.ti. TaN) <Dmm:^mmi^ 

mn'\tmn (Mx.IJ. TaN) hT-^lf-fcWIgt'^r 
[0 0 16] 
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Wi.fpTmmmm-t^r.mt., m(n^t)miiiLr=.mm. tf=.iimtimiiiLr=.mmt 

[0 0 17] 

%K (MxiJ, TaN) i)^m^izmiiiLr=.m.^.r% ^(Dmtmm^^v: (m^m 

, TaN) S:S»PiHg*fc(i'ft;^W«tCioTi@-^jiST'l^5SbT^S'fb$1i: 
[0 0 18] 

J: o TiScDWIg b - b o T L * -5 3 ^1 5: ESih-r S r i: *^T' ^ 

[0019] 

^©K-fCa^L o w-KMM®±(CjSofcftfi®#att^e (M^Jf. TaN) $: 

C M P x@ c i: *e < I^S-t ^ d T' ^ „ 
[0 0 2 0] 

[0 0 2 1 ] 
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mat. ^^m(Dmmo:)mma^mmm^m^i.rcmmi3m^mm-t^(D{zmL 

gNcffifibT, n- F • 7>n- Kgp 1 1 i:. c:<7)n - K • r > n - i i ® 

s.Mm^-'^mizmu-^nrc.m^-D^mmmi 2. m^-mmmM^i4. r-- 

tC, tu^aSgP 2 4 a , Pdf^*g|S2 4b, too ^Kf^OfSSP 2 4 c , MMmC oW 
Pl!b-o^mmm2 4 dRZfm^ • nmmm3 2A e •g.^too^^Cfag|$2 4 

[0 0 2 2] 

igtoo^^aSSPl 2i±, @2{C^-rj:ei(C, _h*{Cg3PLf*ia5tCtoog?R3 0 

«w5:tffiatoo^«3 2(D±^ma3im<nmicm»r'S>m^&^wm3 4 

«■LT^^So «tio^«3 2®|^§P(Ctt. » o 3 0 cfi{cSW$ tlT T / - K« 
ffii:^'5¥«4^ffl»ffi«3 6 {C IBB $tl, aSW^t^ffiS i: i fc:^ 

oTV^5, JEtC, too^«3 2®;Sgpcti:*(C«, ±??{C|ei(-j- ^ ^ ^C^^g^ ^ 

J^^1-Stoo^?R'«*f^3 8*«^M$*^-, too^«3 2®±g|5^1>M{C«, fe-^g 
m.^n4 0*^iB«$tlTV^S„ 
[0 0 2 3] 

C^tltCj; too^«3 2®_ha$(ca«W&a««SF^f|5 3 4 T'Tl^^ (CffiSp b 
TBBfiL, KffiiK (T^-K) 3 6 (;!jy- K) W®ra{cmfe®«J± S:fP 

iUbao, too^MS 0 S:<s?)o^M'«lhf't3 8*^?5±:S'(CIoit-JTi!taiSiirT. S 
>EW®TM («too^®) iC^ltlctoo^MS OODi^j^^r^T-Sdi;-??, M« 

[0 0 2 4] 

mmtt^it^t^mm^iSim^i 8, 2o«, 03(c5^-rj:e>{c, ±*tcgfpbp*ii 
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8 A':;7|c5p(cisa$4x, ««tW}<)^T y - Ki: J: ^ tc^c-o T v^€)o JgfC 

raSWi:— WttCUisL, m58l,t. 5/U><5r^®ffi«[]|gi6g|5 6 4(Z)ffi«n>y 

Ta«»t- S J: e) «^ $ tlT t> So 
[0 0 2 5] 

S) S:Wlg?S5 0(caMS-&;t4/^®.T', aswssffi^fifSs 6 t— ^iciae^ 
-Br, |bF^{cS#:5 8 S:ffi^MS&^ (;*jy-K) 5 8 (T/ 
-F) W(Z)rafcm««)«jEE5:fP*tlLT«flc5 8 i:««W®r^{C«b ^«SS&SE-r 
[0 0 2 6] 

[0 0 2 7] 

I114(i, a^Sfcti-fti^Wlg^fiagP 1 8, 2 O0Dte®^JS:^-tt;®T', 
. «#:5 8i:LTS«WJ;*J;^#®=fe)®S:ftffl-rSi:i:%lC, iffl«#:5 8«)cf 
6 8 S:«;tfe^t&t{|7 0 ® Jis^lCiS^ bT, iOD^-^f 6 8 (DmMlZ 
#oT«^5 8*':iHl*G-t.5J;^{CLfc*®T' 
[0 0 2 8] 

15018 (b) izB-tmme ^mm^i±f:Lmw.'w<Dmmi:. cMPxs&S'Sr 
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[0 0 2 9] 

>n- KBP 1 1 f^ibmmmmi2 ex— tJc-foBi';fflb, mub-o^mmm i zizm 

Af-g> (:^-r>vyi) o 
[0 0 3 0] 

miz^ rcoffitoo^^QiSgP 1 2T% MA{iS^ffi4?)og^0ia5:^?oT, 1116 ( 

a) izB-t^oiz. m^w<Dmmzm9^6 ^mm-r^ (x^-yT'z) , :r.<D^. 
:k-rio:>^mz^z)mm<Dm^(Dmm^m-m^iz^^. m2\z^-ti^^^Wt.3 o 

*^{g^^3^<hAT«y es^aii 0 o~3 0 0 g/1, m 

^1 0~1 0 0 g/l ®MfS;?:*b, 5KhAT^v^'ffi$:lRl-h$it-S^*tlM5:-^* 
[0 0 3 1] 

16(CiSK|-r^. ^bT, ffiM6 ?:ii||$-|±fe^ffiT-S«WtC|^^0!aS:igbT^ 
[0 0 3 2] 

) {cigiiawm^^fcii^b^wejaa^rSgbT, m^wcommizm^-snr^mm 
GcDmrnm^-t^ (X7^>y>^5) „ i®^, mmmmiz&-3Xit. is3s.t>'iii4 
{c^-rwig« 5 0i:bT, m^^m-t^mmm&zj^y^r^itmmmco 

^^■^tl*^la;SJi^±^:, jfifiSMi: bT®#«r;i/=i-;uiia, i«4)-^#ffiT;i/n- 

tJ3i:T% US-IS ?:i©AlI$ -Br fcWlSMS:^ffl-t^ = 
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[0 0 3 3] 

\^±^it^z.t^^x^^. :i<7)mmm^ 0 tLxit. jpssauocp (o. ip 

a • s) JK^JiT% ^«^;^'f2 0 mS/ c t^OSr^M-t-S^fflt"^:! 
i:;^^, +d3^^¥ffiffi&f#^±T^^f ^ bvx. 5 o co?aSl±> 3 or« 

[0 0 3 4] 

rntciiy. me (b) izm-t^o^^. rasjioDi^- KJl 7 K 

M7c^±CDfflK6 $:|^£bT, yN*UTM5CD*IS&am$i±. 3(Z)AUTM5C0 
mm t:nyit^ h:^-J\yS Jk^m'^mo^m^ iz S« U 6 CD«® ^ ^mit $ 

-5 o 

[0 0 3 5] 

:i<Dm(Dmmt^i^MmtLxit. m^it^ym^^ m\^<^mmtiLxit. 

U n-;b-j>c^;i/x-5^;v, y n tf l^^ n >^ :nx;vx-7^;b, i/'-^^n 
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[0 0 3 6] 
[0 0 3 7] 

-IlI9^c^t-c ^:ix% milt. mmm(7)mmRrj^mnmtmmmm(Dm%^. 

tl^fo ^4^6cZ)Ig^Cj3V^T. a-1, a-2, c-1, c - 2 It. TIHOO* 1 
[0 0 3 8] 

C«l] 



a - 1 


DC 5 A/d 


a-2 


DC 10 A/d 


c - 1 


5A/dm^X1 OmSec 
OFF XlOmSec 


c - 2 


/t;u;^ 1 0A/dm^X1 OmSec 
OFF XlOmSec 



!ft5S2 0~6 0 c p, 7~9 mS/cm®ieHT'W*S& 

[0 0 3 9] 

H8i±, u>^ioomi, tri/>yu 3-;i/-'=Ey ^^;bai--7^;n 

5 0mU *1 5 Oml S:iM-a-bfe«ffi^S:*b, jaS$:^^feWlgMS:«ffl L 
[0 0 4 0] 

I219ii, y>^ioomi, i;:/n trL/>^^u ^•?=-;b3i--T-;n 
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5 0ini, 7i^5 0ml ^u-^htcmm^^^Lt^mmm^^Fsv. 

®^-ffc^i±t^®*g*S:^L. :irT% 10/lOSecli, ON*U0Sec 
, O F FA'! 1 0 S e c SrS^bTVN^o rtl,(C<fc'J, 1 ~ 2 0 m S e c ® O N/O 

[0 0 4 1 ] 

-fb^Wlg^aaSP 1 8{C&oTli, »;KWi;««w5 8 S:#t{C|Rl:&|Bl{C|lI«$ii:^„ 
rtifCioT, ««Wi:S#:5 8 i:$:ffi*fl^Kf3-ti:, L A^%K>K±©#3}<-r > h 
lCj3t-t^S«:5 8 i:«)ffl*f5iS5: J: U:^-tCLT, S«Wi:«^4i5 8 i:®raa)ffi 

^€>ih?:R&it-t-.5o ^fe, ^>t®m«?*fc^±^t^ws^^lasp^cfe^t 
■^> -f fc ^ w^^aa (c o T t) 11 SI T- fe -5 , 

[0 0 4 2] 

mc. m 1 (Dmm^f-mt^mmmmm i 8 x-ig i m.(ommt t^^t^mmM 

Kfffi-ffc^SK ^ i± ^ SJ;^ t- ^ a*M^^*DM Sr^iD b CD 5: «g« t 
[0 0 4 3] 

^ tVtC J: U , 6 (Dmm i: T a N mo^mM^'^'^tf' e> ^ -5 >'^' U TIK 5 

T% m^me tAvr^ (TaN) 5 t^mcmmu- hxi^-izmm-t ^ ^ tti^ 

T'^-5o ci4xlcJ:oT, H6 (c) iZm-t^olz. St-fkM 2 _h®y1 U TK 5 5:1^ 
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[0 0 4 4] 

(0 0 4 5] 

CMP^!iae#:Sr#BSt--5r i:*^T'^S„ 
[0 0 4 6] 

mz. m2^®S<»*fe{±ffc^Wlg*aa^®««WS:?ft# • $t;KJ0.SgI5 2 2 \Z 

®*®{CP d#«gi5 2 4 bT'P d ^rM^S-itT^KeoSffi^SSr^Sffi-fbSIt ( 
>5.5^>y^9) , LA^-S^. «?)o^t?r^Q!ffigP2 4 cT-i*o^ mf«lS 5: ig-r {7.^v 
^10) „ ?^{C, MmfPCoWPi*o^^a.agI52 4 dtCjSil^b, rrT% vSft-ft 
bfcl@a6®«®{CC o WP{CJ;-53g#{6tJ;^M«Ptt>o^?:Jib, 3tlfCj:oT 
, Ef6 (d) (C5^t-J:-5{C, 6 ®Sm*® 5: C o W PM P "C-^at^ (Xt^ 
'V 1 1 ) = 

[0 0 4 7] 

r^tc, c:o9^»o$^a!S^cDS«w?:?5fc# • f^JK^aaSP 2 4 e (cMi2lbTgt?|f 
■ n'mvm-k^^\^ (XT^^yy 1 2) , r<Z)gfe?^ • $giei^®a«WS:iffijt^«2 6 
T'D- K • T>a- FSPi l®:<7-fe>y hlcMt" (;^-7^>y7'i 3) „ 
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[0 0 4 8] 

a h X 5^ «y 6 te w s «^ t fc mt^mmi&m to^mic. it^mm^m * r=. i± 

[0 04 9] 

^1^6 S:W®IS?*-r-S.i: (X7^>y^5) , W^^ffl^^tC J: o T 01 1 (a) 
[0 0 5 0] 

^it^mffnLLt^it^mmmtmzmvm:^^ (x^^^y^e-i) . iti{cj:oT 

, Hll (b) iZ^-tiolZ, AVTm5(Dmmizm-or^m6 a i:}^^-t^. 
[0 0 5 1] 

3(Z)MlcfeoT«, as?we*£!.a (::^7^>y::'"6) itfb^WBg^aa C^t^ 

[0 0 5 2] 
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itmmmm^M^m-r t (x-f>v-/6) , wig*#^(cj;oTti, 01 1 (c) 

K^-ti:olC. ^-ftlK^fctiL o W-K#]^2C7)^®SCT a N^®#«ffiifeK5 

o 

[0 0 5 3] 
[0 0 5 4] 

0) i ^«-^«#? Wfg^aa e» J: e» tc u T i V 

[0 0 5 5] 

II^ICT a N^©aS«ttif&®*^ ^^-SAUrM 5 tJ^'Yb^WIST'ffi 
$fe6UtcWlgl^5Sf •5ie){CLfct.©T% rlxicj;*;, ^Kil T a N^®^«tt^ 

fflS S: 1 0 OA^iATill-'S 5 0 0 Ot^^JiAW* Lv^, 
[0 0 5 6] 

0®f*ia5tcfirgbT. D- K • T>n- KSP 1 1 i:, r®n- K • T>n- KSP 
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oT^^fgfiT', zti^(Dmr'mmcD^mL^nommmmi2 etim^'^nr^,^ 
^. m^r:>^mm3 1 2, 

ffig^aasp 1 8 , 2 o^cDm^it. WKEbttwiiisi^T'fe-So 

[0 0 5 7] 

8 (b) {C3^-miK6 &iia$1±fc»«W®^®$:, CM PXg^rMT^S-fb L 
[0 0 5 8] 

5fe-f> ^ffitc^/- K»7 $:j^^Lta«W (018 (a) #M) $:n- K • T 
[0 0 5 9] 

®*ffi{c^M6 (HI 8 (b) mm) iim^'t^ k7.'fvzr2-) „ -euT, 

[0 0 6 0] 

mz. z:®iii®«js*fe{i-fb^we^!i.agi5i 8T'a«w®*ffi («^«?)o^® 
) (c^ im®«^*fctt^k^wffi^ass:iSLT, mmwai^mizm^^iir=.mm 

^•#ffi7';i/=i-;L'!S* t{±T;i/=¥ L/>i5^u =i-;i/T;i/=¥;i/x--r;i/!S®v\-rti*^ 
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[0 0 6 1] 

fet)OD$:ffifflb, itllCjcoT, (SI 8 (b) ^m) ®¥fi«5:XlCtBl 

[0 0 6 2] 

\%. MMi:l^«T'feS= ^LT, ^M6©aJi:*^T--;i/(c-i:.S^«<SKii:> ■^J 

[0 0 6 3] 

:^-;i/^(iDaswS:«i^i§S2 BT-n- K • T>a- Fgp 1 1 <nij-\2.v h\zm-t 

[0 0 6 4] 

K2®«®i:S:aif|Hl-^ffilCLT, fflM6 A>e>J&SiB«S5:J^^b (018 (c 
[0 0 6 5] 
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[0 0 6 6] 
[0 0 6 7] 

ai 5S:tKiai 6tj:. z,(Dmmiz}ii;K.r=.mm^r=imt^mmmm^^ii 20 

[0 0 6 8] 

W^«5 2Ji. ^Rffi4^(^iS«SP7 2 :^CZ)iSffiSP7 2©^Mi«gl5tC@^b 

^cDr4^cw^?KPffig[5 7 6 ^m^^^^wtmi s t.^mLx^v. z.(Dmmm^ 
2cz)js«gp7 2(Z)±Mtc, mmmb o^izmm^nx^v- k^?^-5¥«4^cd« 

5 8;^)'^7K¥^CIg«$4^TV^-g>c 
[0 0 6 9] 

W®«5 2(DJ[S«SP7 2cDT®fp3^(Ctd:. R1^<^CD4<XgP7 2 a ;6^--»fCMffi 

$ti, zi(Z);Kxgp7 2 a ti, m^s o^^hxmmms 2<D±m(D^^y^ms 

2 silzm^StElZTS^m^nX^^^. O^U, >r(D^^>^SP8 2 aCOtt^CNO 

. HKfft 8 2(Z)W(^[:.^o 2 ;^^^3M>C.^4e ^:^t^vtL^bfcfiB^C'Eeb. zo^^y^ 

8P8 2 aCDfft>[>0 i:3K;^gP7 2 aODM>0;^)^— iS[t* -5 J:e>^C7&oTVN-5>o 
[lISf88 2ti. fftS8 5a, 8 5 b i&/rLT5^^S8SP7 8tC[Hiee«^Ci:^$tl. 
3EfC, |lI^bT^.^?&V^;^)^, iSSgP 7 2 ^ ^^®SP 7 8 ^ T^tC, JK«SP7 2C^a^ 
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[0 0 7 0] 

:itl{Cj:oT. IHIKMS 2(Z)Ilie^C#oT> ^ ^ y ^ 3 S 2 a tm^t^A e 
[0 0 7 1 ] 

rziT^ mi 6^C^t-J:e)JC, «^5 ScOte^d 3 aSd 4CD»«W7S)':x 

:^^$tcig^^n, ^;tTfHc^wigM«^&?L5 8 b ^i^^'r^mmmmMmm<7) 

IgMW MJ§Sc A ^ ffi t- r ;^)^ V ^ ^ ^ ^ ^ ti ^ tiKS ^ ti T V N -5, . 
[0 0 7 2] 

fC«ilUTSt>'^SI5[<Z)W|g?gttffi?L7 2 c;^'^|g^'j'?>nT^.^'5. If 8 4 li. 
[0 0 7 3] 

«<*5 8ij:, m^imi^-D^m^mmmm^^mizmm^^m^izift. 
n'f'tLxmmm^izwM^'^. y!^mif:^(D^^^mAtLx. ^mmiz 

[0 0 7 4] 

Mtc, «^*;5 8c^«®^ctj:, ^m^mR'C^m:^\^lz±^izM'oXAW^mzmzf 
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[0 0 7 5] 

iti{cj:oT, mmmmcomz. mmm-^m^ 8<Dmmizm»t=.m5 s an^ 
f{m-t^tmmzmn^tLxmmm<pizwm^^. ^(Dmmm^m^ 8 & 

[0 0 7 6] 

i®j»5 8 aCD?^:(^li, 5 8 <Dcf3:^g|5i:^1.MSl5i:T'mSg^SlcM*^ 

X'&^z.ti)mi bv^o 

[0 0 7 7] 

?:/M>T#N^e«t?, ^''o^-^sf 6 0 ^^i^xn^i:^y^9 2 t-^tcia^-rs 
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